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I-EFFECT ON MILK PRODUCTION 
According to government estimates of cotton seed production for 
the five years ending in 1930, there were about 730,000 tons available 
annually in the south for other purposes than crushing or planting. 
The amount in Louisiana was estimated at 60,000 tons. Part of 
this was wasted, a i:imall amount used as fertilizer, but the larger part 
undoubtedly fed to cattle. With prices the past season the lowest in 
over twenty years, farmers distantly located from oil mills were able 
to net very little over the cost of freight on seed and exchanged meal. As a result a larger proportion of the cotton seed crop was fed the past year. With the present low price of cottonseed oil, this condition 
may exist for another year or more. In order to answer the question 
of relative feeding "'falue of cotton seed and cottonseed meal or find 
a method of feeding seed more efficiently, this Station started two 
experiments in October, 1931. 
The Mississippi Station obtained results several years ago, indi-
cating that 171 pounds of cotton seed were equivalent to 100 pounds 
cottonseed meal for milk production. The Texas Station found that 
205 pounds of cotton seed were not equal to 100 pounds of cottonseed 
meal for fattening cattle. However, the Spur Station, Texas, recently 
reported steer feeding experiments in which 160 pounds cotton seed 
were fully equal to 100 pounds of cottonseed meal. 
Therefore the first experiment was planned to supplement a ration 
of corn, oats and bran with one-fifth cottonseed meal or one-third 
cotton seed. Thus two pounds of seed were fed for one of meal. The 
seed was obtained from a local gin and the cottonseed meal was pur-
chased locally as choice or 8 per cent nitrogen meal. A limited amount 
of soybean hay, silage and pasture was available. Grain was fed 
heavily to observe the maximum effect of cotton seed produc1s. 
Two groups of four Holstein cows each were used in a three-
mouth trial starting October 2. One group received the meal, while 
the other was fed whole cotton seed wlth the rations being reversed 
each 30 days. Five days were used for a gradual change in feed and 
the 25-day periods were used in computing the results. Thus changing 
conditions, decline in milk and other factors were equalized. Live Weights were obtained for two consecutive days, a one-day milk test 
made and cream samples saved each month. 
During the entire trial no laxative condition developed, even 
though one cow received 7 pounds seed and all cows averaged 5.8 
Pounds seed daily. In three cases seed was refused when heavily fed. 
At other times the seed was eaten readily. But in spite of this the 
cows gained more in weight and produced 5.7 per cent more milk 
While on meal than on seed, as shown in Table I. 
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Table I-Feed Consumption and Production of Holstein Cows 
Used in Cotton Seed vs. Cottonseed Meal Experiment. 
Grain 
I. Cotton seed 
Average or total .... 
Cottonseed Meal 
0 
z 
I::: 
0 
t..l 
10 
2 
9 
48 
Total Feed 
Consumed Total Production 
I 
1050 487 62.5 30.6 787.9 3.561 
1115 360 62.5 30.6 649.2 3.841 
835 450 62.5 . 30.6 911.4 3.39 
1115 518 62.5 30.6 1270.1 3.48 
1029 1815 250 I 122.4
1 
3618.61 3.54! 
28.05 
24.93 
30.90 
44.20 
128.08 
Average or total. . . . . . 
1110 300 62.51 30.61 680.0 3.831 26.04 
965 450 62.5 30.6 1019.1 3.261 33.22 
940 450 62.5 30.6 972.0 2.83 27.51 
885 412 62.5 30.6 1011.8 2.79 28.23 
975 1612 250 I 122.413682.9 3.121115.oo 
10 
CI. Cottonseed Meal. . 2 1215 300 67 588 612.8 3.54 21.69 
1150 412 67 579 794.3 3.041 24.15 
Average or total 
Cotton Seed 
9 
48 
24 
25 
4 
42 
885 375 67 552 I 801.6 2.83 22.69 
1210 450 67 654 1313.0 4.49 58.95 
1115 1537 268 23731 3521.7 3.621127.48 
1113 360 67 564 560. 7 4.251 23.83 
1010 456 67 501 889.7 3.68 32.74 
1040 540 67 537 I 775.6 3.65
1 
28.31 
945 450 67 546 938.7 3.43 32.20 
Average or total.... . . 1021l 1so6 268 2148 I 3164. 7i 3. 10
1
111.08 
III. Cotton Seed 10 1115 393 219 1044 I 697.7 3.75 26.16 
2 11901 281 188 1035 482.51 3.99 19.25 
9 883 432 219 1044 804.2 3.471 27.91 
48 12001 561 217 \1119 1212.2 2.91 35.28 
Average or total. ... \ .. I 10971 1667 843 14242 3196.61 3.391 108.60 
Cottonseed Meal. 24 11401 300 219 /1002 555.3 4.01! 22.27 
25 9951 375 219 1077 942.0 3.631 34.19 
4 1023\ 375 188 \1077 737.51 3.94 29.06 
42 9301 412 188 11017 I 937.11 3.47 1 32.52 
Average or total ... ·\ .. I 102211462\ 814 1
1
4233 \ 3171.9\ 3.72\ ~18.04 
Cotton Seed Average~~-;---~~-;---~-;-~--;-1~~7,~~-;-~~~I -'--~ 
I and III............. 1063 1741 434 2182 34.07.6 3.47 118.34 Cottonseed Meal Aver-
age I and III......... 998 1537 420 2178 3427.4 Cotton Seed, Average 
I and III + II........ 1045 3547 702 4330 6572.3 Cottonseed Meal, Aver-
3.40 116.52 
3.58 235.42 
3.51 244.00 age I and III + II ... ·1 1057 3074 688 4551 6949.1 Inc~:!f ~~. ~~~:~~~~~~... 12 -5o3 -14 222 376.8 -.07 8.58 
Percent . ....... ..... .. . ·I 5.73 -1.99! 3.64 
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The average daily milk production was 34.7 pounds compared to 
32.8 pounds on cotton seed. With allowance for slightly higher other 
grain and silage consumption of the cottonseed meal periods offset by 
increased weight, the results indicate 100 pounds cottonseed meal are 
equivalent to 206 pounds of cotton seed under these conditions. Using 
a feed cost of $9.00 per ton for seed and $19.00 for meal with other 
feeds at the same cost, it cost one-half a cent less per day to feed 
the cotton seed ration but on a 30c per pound butterfat market the 
return over feed cost was that much less than for the cottonseed meal 
ration. On a whole milk market at $2.80 per cwt., the difference was 
much greater, being over three cents less per cow per day than for 
the meal ration. 
From this experiment, the r elative values per ton are: 
Cotton Seed 
$ 6.00 
8.00 
10.00 
12.00 
14.00 
16.00 
Cottonseed Meal 
$12.36 
16.48 
20.60 
24.72 
28.84 
32.96 
Cottonseed oil was reported years ago to increase the butterfat 
content of milk and cotton seed is quite generally believed by farmers 
to have that effect. While that point was not checked especially, I!'lilk 
tests varied little here where over three-fourths of a pound cottonseed 
oil was fed in the seed. Seven out of eight cows increased slightly in 
test when changed from a meal to a seed ration , while five of the 
eight decreased from cotton seed to a meal ration. The average 
difference of .07 per cent fat ls probably due to other factors than the 
ration fed and of no economic importance. 
RESULTS AT CALHOUN 
In the second experiment conducted with the cooperation of 
Sidney Stewart at the North Louisiana Experiment Station, two cows 
were fed whole cotton seed only and legume hay. Two others were 
fed the same ration plus pasture and silage. The seed used when 
.dellnted contained 19.5 percent oil, 24.69 percent protein and only .70 
Percent free fatty acids. This experiment was started October 8 and 
continued for four months. All four cows refused the seed after a 
few days until 20 to 30 percent cornmeal was added. One cow on dry 
feed scoured badly on 8 pounds oe seed, but after the addition of 
cor.nmeal ate as high as 10 pounds seed per day without scouring. 
Table II-Milk Production of Jersey Cows on Cotton Seed Experiment 
at Calhoun-October 8 to February 8. 
c. s. + Dry lot Fresh September October November December January 
Per % of P er % of Per % Of Per %of Per % of 
day Aug. d.1.y Sept. day Sept. day Sept, day Sept. 
Dapple . ........ .. ... 5/23/ 31 I 21.06 9:> .9 I 17.96 85.3 16.09 76.4 I 13.99 66.4 I 12.74 60.5 
I I I I 
Mary ....... ........ 12/7/ 30 I 16.38 85.8 I 12.10 73.9 10.81 66.0 I 5.55 33.7 I Abt.I-I -~ 2 
I I I I 
Average .......... . . . ...... ·· I 18.72 91.3 15.03 80.3 l 3.45 71.8 I 9.77 52.2 I 
I I I c. s. + pasture I I I Dolly ........ ....... 5/38/ 31 22.84 90.1 17.37 76.l 13.11 57.4 I 12.88 56.4 14.33 62.7 
I I I Nancy ..... . . ...... 11/22/30 I 11.72 70.9 7. 20 61.4 4.62 39.4 I Abt.l ~-22-3 1 I 3.83 
I I I Average ..• .. . ....• . • . . • . •... 1 17.28 8~. 6 12.29 71.1 8.87 51.3 I I 
I I I 
Check I I I 
H erd grain + pasture I I I Beauty ...... . ....... 3/ 29/ 31 27.72 87.1 22.63 81.7 "0.3 73.2 21.25 76.6 I 21.0 75.8 
I I I 
P e t ....... . ........ 11/ 15/30 I 17.88 88.0 15.35 85.8 14.40 80.5 I 14.29 79.9 I 13.8 77.2 
I I I I A,·erage ... ••. . .•.. . ••.•.• . •• 1 22.80 87.4 I 18.99 83.3 17. ~ 5 76.l I 17.77 77.9 17.40 76.3 
I I I I 
Grain Fed I I I I 
p e r cow per day ..... . . . •• . 1 Gr:iin I Grain c. s. Grain C. S . I Grain C . S . I Grain c. s. c. s. + dry lot •... . ...• . .... 1 6.5 I 1.68 4.82 .88 7.1 I 2.0 9.0 2.0 9.0 
I I I I ~ 
c. s. + pasture ..... . .. . . . .. . 1 6.5 I 1.68 4.82 .88 7.1 I 2.0 7.58 I 2.0 7.54 
I I I I H e rd Ration 
... .. ········ · ·· ' 6.5 I 7.4 8.5 I 8.5 8.5 I 
February 
Per % of 
d::i.y Sept. 
I 10.82 51.4 
I 
I 26.41 
I 
I 
I 
I 
I 16.03 70.2 
I 
I Dry 
I 
I 
I 
I 
I 22.0 83.0 
I 
I 13.0 72.7 
I 
I 17.5 76.8 
I 
I 
I Grain C. S. 
I 3.43 2.64 
I 
I 3.10 2.93 
I 
I 8.0 
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Table II lists the dally milk production and feed consumption of 
the experimental cows as compared with two cows on a grain ration 
containing 40 per cent cottonseed meal. 
The decline in production is more rapid on the cotton seed rations 
than on a normal ration and apparently more on pasture than in dry 
lot. This is probably due to the greater consumption of hay by the 
dry lot cows and the lack of much available pasture until J anuary as 
shown by the check in decline of both pasture groups. All cows 
increased in weight especially those ln dry lot. 
It was planned to continue this experiment until all cows calved. 
But one cow in the pasture group produced a dead fetus 213 days 
after the last service and failed to return to a normal milk flow. 
The other cow was bred October 12 and then suddenly came in heat 
January 21. And one cow in the dry lot produced a dead calf 266 days 
after service. All cows have passed two negative tes ts for abortion 
in the past year but its presence is not precluded. The limited number 
of animals does not justify any conclusion other than tha t cotton seed 
cannot r eplace a ration of corn, hominy, bran and cottonseed meal 
when fed with legume hay with or without silage and pasture . 
• 
· Aftcri(} M;n·. 
Flgure I 
• 
9 
II-EFFECT ON BUTTER* 
Investigations relative to the effects of cotton seed on the quality 
of butter were carried on in conjunction with the above outlined 
experiments. Since the data obtained in these investigations are very 
limited because of the fact that the feeding experiments were or 
comparatively short duration and because the samples of cream were 
necessarily small, only a brief discussion of the preliminary observa-
tions will be undertaken here. Until more work has been done along 
this line, attempts will not be made to draw conclusions. 
At r egular intervals the cream produced by the cows on the above 
mentioned experiments was gathered, ripened, and churned under 
usual churning condltions. Check samples from the check cows were 
treated in a like manner. Tha fo llowing factors were carefully 
observed in each case: Churning time, churning tempe:-ature, body, 
texture, color, flavor, and stability of the resulting butter at ordinary 
temperatures. The chemical and physical constants of each lot of 
butter made were also determined. 
In order to show the relative stability of the butter made from the 
various rations fed, the butters were printed into cubes one inch 
square and six inches long and photographed as shown in the accom-
panying cuts. Figure I m ustrates four cubes of butter made from as 
many different lots of cream. The sample marked "herd ration" con-
tained 40 percent cottonseed meal and "herd ration B" only 20 
Percent of meal. These samples were first tempered to ordinary ice 
box temperature and were photographed after being exposed to room 
temperature (75°F.) for ten minutes. Photographs were made of these 
cubes every ten minutes thereafter until a ll cubes collapsed. It might 
be interesting to lrnow that the cube labeled "Cotton seed plus Dry 
l<'eed" was distinctly white and was the last to break down. This 
particular lot of butter was extremely hard, brittle, mealy, and did 
not yield readily to the temperature of the mouth. When first placed · 
in the mouth, this butter gave a sensation similar to that of paraffin 
or cand le tallow. Figure II shows a series of six lots of butter from 
the first experiment photographed in a manner similar to those shown 
in Figure I. 
In each case, the cream obtained from cows fed cotton seed 
Produced an exceptional ly hard, tallow-llke, brittle and mealy butter 
and the churning time on the cream was comparatively longer. This 
butter remained hard even after long exposure to ordinary temper-
ature. Most of the above objectionable defects were apparently cor-
rected when the cotton seed ration was supplemented with green feed. 
• red it for this work is due A. J . Gelpi, Assistant Professor of 
Dairying. 
F igure II 
... ~ 
. ' . 
C. S.M 
1:. <i.M 
' 
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SUMMARY 
While th e a bove trials represent only one season, it is well to 
suggest that where one cannot t rade a ton of cotton seed for 970 
pounds or more of choice meal that it constitute 11ot more than one-
third of a ration containing some other protein feed, legume hay and 
green feed . Lacking legume hay, ground oyster shell or limestone 
s hould be fed. 
